Abstract. We perform ambient noise tomography of China using the data from the China National Seismic Network and surrounding global and regional stations. For most of the station pairs, we retrieve good Rayleigh waveforms from ambient noise correlations using 18-months of continuous data at all distance ranges across the entire region (over 5000 km) and for periods from 70 s down to about 8 s. We obtain Rayleigh wave group velocity dispersion measurements using a frequency-time analysis method and invert for 
INTRODUCTION
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Recent theoretical and laboratory studies have shown that the Green functions of a structure can be obtained from the cross-correlation of diffuse wavefields (e.g., Lobkis and Weaver, 2001 ; see also review Campillo, 2006) . The basic idea is that linear waves preserve, regardless of scattering, a residual coherence that can be stacked and amplified to extract coherent information between receivers (e.g., Weaver, 2005) . The idea has now found rapid applications in seismology. In particular, surface waves have been found to be most easily retrievable from the cross-correlations of seismic coda (Campillo and Paul, 2003; Paul et al., 2005) or ambient noise (Shapiro and Campillo, 2004; Shapiro et al., 2005; Sabra et al., 2005a Sabra et al., , 2005b between two stations. Both Rayleigh waves and Love waves can be retrieved. The new type of data have rapidly been used for tomographic mapping at regional or local scales (e.g., Shapiro et al., 2005; Sabra et al., 2005b; Kang and Shin, 2006; Villaseñor et al., 2007; Liang and Langston, 2007) and on continental scales (e.g., Yang et al., 2007; Bensen et al., 2008) . These studies have focused on Rayleigh wave group velocity tomography from ambient noise. However, the   2   45   46   47   48   49   50   51   52   53   54   55   56   57   58   59   61   62   63   64   65   66 method has been demonstrated to be applicable to Love waves (Lin et al., 2008) and phase velocity measurements (Yao et al., 2006; Lin et al., 2008) .
Ambient noise tomography (ANT) overcomes several important limitations of conventional methods based on earthquakes; i.e., uneven distribution of earthquake sources, uncertainty in earthquake location, and attenuation of short-period surface waves. Thus, the method is particularly useful for surface-wave path calibration and for tomographic mapping in aseismic regions especially at short periods (below 30 s). Here we obtain inter-station dispersion measurements and perform ANT of China using stations from the China National Seismic Network (CNSN) and (Figure 1 ). The CNSN is the national backbone network, established around 2000, with a relatively uniform distribution across the Chinese continent. To increase data coverage, we also include a few stations in the surrounding regions. We focus on Rayleigh wave group velocities in this study.
DATA AND METHOD
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We use 18 months of continuous data from 47 CNSN stations and 12 other stations. All stations are broadband. The bandwidths of the CNSN stations are from 20 Hz to at least 120 s. We use the data processing and imaging techniques described in detail by Bensen et al. (2007) . Below is a brief outline of our data procedure. First, we obtain the empirical wave group speeds are measured using a frequency-time analysis (Ritzwoller and Levshin, 1998) . Finally, the inter-station dispersion measurements are used to invert for the Rayleigh wave group velocity maps, in exactly the same way as earthquake-based measurements.
RESULTS
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For most of the station pairs, we are able to retrieve good Rayleigh wave signals from the ambient noise correlations. 3D earthquake-based model (Shapiro and Ritzwoller, 2002) at longer periods but differ significantly at short periods (below 30 s). The slow group velocities at short periods are caused by the thick sediments of the Tarim Basin (see discussion below).
We have obtained dispersion measurements with SNR>10 for periods 8 s to 70 s (auxiliary material Figure S1a ). The best observed frequency band is 10 to 30 s with over 1000 measurements at each period or a retrieval rate of 50 to 80% of all the possible pairs. The ray paths cover almost the entire Chinese continent (auxiliary material Figure   S1b ). However, the coverage is much better in the eastern half of the country, because of the denser station distribution there than in the western part.
The ray coverage of our dispersion measurements is sufficient for us to invert for Rayleigh wave group velocity maps at periods from 8 s to 60 s (Figure 3) . The results show remarkable features that correlate with large-scale geological structures of China. Comparison of the tomographic maps with the geological features discussed above provides an important validation of the ambient noise tomography (ANT) methodology;
CONCLUSION AND DISCUSSION
i.e., the method provides models of group wave speeds that are consistent with wellknown geological features and other geophysical observations. Furthermore, the complete repeatability of the ANT method makes it possible to validate directly the methodology and to evaluate the uncertainties of the dispersion measurements. Several methods have been proposed in this regard.
(1) Direct verification: Comparing the EGF with the surface wave generated by an earthquake along the same path (e.g., Shapiro et al., 2005; Bensen et al., 2007) . (2) Comparing the EGF obtained from ambient noise and that from seismic coda (Yao et al., 2006) . (3) Temporal stability: Comparing the EGFs from the data observed at different time periods (e.g., different months) (Shapiro et al., 2005; Yao et al., 2006; Bensen et al., 2007) . Furthermore, because the principal ambient noise sources are believed to come from the oceans (e.g., Yang et al., 2008) , which are seasonal, the consistency of the correlations from different seasons gives a measure of the stability and error of the EGFs (Bensen et al., 2007) . (4) the paths sample similar structure. We have examined temporal and spatial consistency of our dispersion measurements and found that they are very consistent whenever the SNRs of the EGFs are high. Some examples are shown in Figure S3 of the auxiliary material. 
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